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To: The Commission

Sprint Corporation (~Sprint") submits its initial

comments in the above captioned Notice of Proposed

Rulemaking (NPRM). As a corporation whose different

subsidiaries provide local exchange, interexchange, and

wireless communications, Sprint believes it is uniquely

situated to provide valuable insights into the important

questions the Commission has raised.

SUMMARY

Sprint believes that the public as well as telephone

companies benefit from increased subscribership to the

public switched network. Telephone companies derive no

revenue from a disconnected customer, and so have every

incentive to try to keep a customer on the network if at all

possible. With increasing competition in all aspects of the

communications business, all communications companies will
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have to work harder to attract and retain customers even

without Commission intervention.

Several of the Commission's proposals to increase

telephone sUbscribership are likely to impose significant

costs on the industry while not increasing subscribership in

any material fashion. It is unclear that existing

regulatory policies forbidding disconnect for nonpayment of

toll contribute to telephone subscribership in any material

way. Such policies, however, already impose heavy burdens

on the industry.

The Commission's proposal to forbid disconnect for

nonpayment of interstate toll charges is likely to be

ineffective so long as customers can still be disconnected

for nonpayment of intrastate toll charges. Moreover, even

uniform application of rules forbidding disconnect for

nonpayment is likely to raise telephone company

uncollectibles, cause closer scrutiny of prospective

customers, force telephone companies to screen such

customers more carefully, and possibly grant service more

sparingly.

There is already a broad range of formal and informal

industry practices in effect today aimed at keeping

customers on the network while not exposing telephone

companies to undue credit risk. These include inexpensive

toll restriction service, the availability of prepaid
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calling cards, and adjustments and accommodations with

respect to deposits and time payment plans which are often

made on an informal, case-by-case basis. The Commission

should not enact additional regulations until it satisfies

itself that these existing practices are inadequate.

COMMENTS

Sprint commends the Commission for its interest in

maximizing the public's access to telecommunications

services. Such a policy is consistent with Congress's

purpose in adopting the Communications Act. Sprint urges

the Commission to move cautiously and deliberately, however,

since some of the Commission's proposals may have unintended

consequences, may impose significant administrative and

technical burdens on the industry, and may disrupt long­

standing formal and informal mechanisms already aimed at

resolving the very problems perceived by the Commission in

the NPRM.

By way of background, Sprint believes that all

communications providers have an economic incentive to

maximize the number of subscribers on the pUblic switched

telephone network. A subscriber who drops telephone service

is not only a lost customer, but also a subscriber who

cannot be reached by other subscribers to telephone service,

thereby reducing the utility of that service to those other

subscribers.
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As competition in all aspects of telecommunications

increases, Sprint expects that all competitors will have to

do even more to acquire and retain customers. With

increased competition it should be less necessary for the

Commission to mandate what competitive forces are likely to

produce on their own.

In Sprint's experience, the telecommunications industry

already formally and informally attempts to ensure that

subscribers can get on and stay on the network. Sprint

believes that many of these methods, discussed further

below, are working effectively. They have existed for many

years and could be disrupted by precipitous action on the

Commission's part. Sprint therefore urges the Commission to

proceed carefully.

Many of the Commission's proposals would also impose

significant new burdens on the industry with little or no

assurance that subscribership would be increased. Sprint

also believes that some of the Commission's assumptions,

such as those regarding the relationship between

subscribership and disconnect for nonpayment policies, may

not be entirely correct. At least one recent studyl has

found that gains in penetration become more and more

1 Albery, ~What Level of Dialtone Penetration Constitutes 'Universal
Service,' Telecommunications Policy, Vol. 19, No.5, pp. 365-380 at 368
(1995) (~Albery Study"). A copy of the Albery Study is attached to
these Comments.
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difficult to achieve as penetration approaches 100%.2

Sprint therefore urges the Commission to reexamine its

initial analysis to ensure that the industry is not required

to bear the cost of changes without achieving corresponding

increases in subscribership.

concern are discussed below.

Sprint's specific areas of

I. Disconnect for Nonpayment (DNP)

Sprint believes that the Commission's proposals to

forbid DNP of interstate toll have both theoretical and

practical drawbacks. And from a policy standpoint, Sprint

is troubled by the Commission's apparent underlying

assumption that because customers cannot control their own

long distance usage, regulators must assist them in doing so

through DNP rules. Sprint believes that many individuals

would find this attitude patronizing: subscribers to

telephone service are presumably adults who understand and

are responsible for the consequences of their actions.

In the NPRM, the Commission expressed its belief that

Pennsylvania's policy of forbidding DNP of long distance

2 As the Albery study explained by way of example, ~assume that all
households without telephones can be grouped into two classifications:
households that cannot afford telephones and households practicing a
religion that prohibits telephones. The first group could be cajoled
into purchasing telephone service if the proper assistance programs are
established or the group's personal incomes grow to the point where
telephone service becomes financially feasible. The second group,
however, probably cannot be cajoled into subscribing to telephone
service regardless of changes in price, personal income or any factor
used to predict telephone subscribership behavior. As in a classic
example of diminishing returns, the closer a state's penetration level
is to 100%, the less response the state is likely to get through
programs to promote telephone subscription." Albery Study at 368.
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charges contributes to Pennsylvania's leading all other

states in overall subscribership. Sprint also notes,

however, the real possibility that other variables may be

responsible for this result.

The Commission's own August 1, 1995 report on Telephone

Subscribership in the United states (the ~Study") reveals

that other states -- states which the Commission identified

as not forbidding DNP -- (e.g. Virginia (98.0%), Wisconsin

(98.4%) and Utah (98.2%)) have higher overall penetration

rates than does Pennsylvania (97.6%). The Commission has

previously found a strong relationship between income and

penetration.' The Alberv Studv4 similarly concluded that

Disposable Income is an excellent variable for explaining
differences in penetration levels between states. State data show
a very high correlation between state average personal income and
statewide penetration rates. States with low personal income
relative to national averages also have low penetration levels.

Albery study at 375. Such differences may be responsible

for differences in penetration. s

August 1, 1995 Study at 4.

See n. 1, supra.

~ The Commission also thought that Pennsylvania's DNP policies
accounted for the 92.3% penetration in Pennsylvania among households
with incomes less than $10,000 as compared with 87.4% penetration
nationwide. The August, 1995 Study does not break down subscribership
by income. Sprint notes, however, that the Study's Table 4 indicates
there has been relatively little variation in telephone subscribership
by households with annual income under $5000 between November 1983
(78.4%) and March 1995 (79.4%) even though income levels have not been
adjusted for inflation. Since it therefore appears possible that such
households have maintained their level of telephone subscribership
notwithstanding a decline in real income, the Commission should examine
more closely the complex relationships between geographic location,
household income, and telephone subscribership before issuing new
regulations.
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Even if the Commission could be more certain that

subscribership would increase if DNP were forbidden, there

are a number of serious drawbacks to the Commission's DNP

proposal. For example, it proposes to forbid DNP only in

the case of unpaid bills for interstate communication.

Presumably, a subscriber could still fail to pay his or her

intrastate toll bills and become totally disconnected. 6

Thus, the Commission's proposal is unlikely to fully achieve

its goal of retaining and increasing subscribership and

raises serious questions whether it would increase

subscribership in any significant manner, or at all.

Even a uniform policy forbidding DNP in the case of

both intrastate/interstate toll is likely to increase credit

risk for telephone companies of all stripes. Sprint's Long

Distance Division is aware of individuals who currently take

advantage of a state's policy forbidding DNP of toll charges

by running up a substantial bill with one long distance

carrier, not paying, then switching to another such carrier.

This process can be repeated many times, visiting losses on

multiple carriers.

The NPRM does not address the difficult jurisdictional issues that
would arise if a state permitted DNP for nonpayment of intrastate toll
but the Commission forbade DNP for nonpayment of interstate toll.
Unless the Commission preempted all DNP practices, a subscriber who
fails to pay for both intra and interstate toll calls (a likely scenario
since most subscribers do not differentiate between them) would be
totally disconnected. The Commission's NPRM, however, does not afford
sufficient notice to enable the Commission effectively to pre-empt state
practices on DNP. See McElroy Electronics Corp. v. FCC, 990 F.2d 1351
(D.C. Cir. 1993). --
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Presumably, the Commission has no intention of forcing

carriers to serve those who have proven to be uncreditworthy

or to take undue financial risk with prospective customers

who have no credit history. In order to avoid significant

uncollectibles, however, and charging such expenses to

shareholders or other ratepayers (there are no other

sources), the industry may find it necessary to refuse

service to those of demonstrated uncreditworthiness or to

grant service to those of uncertain creditworthiness only if

a sufficient deposit is made. In such cases, even a uniform

policy forbidding DNP for both intra and interstate toll may

work at cross-purposes with the Commission's goals of

increasing subscribership.

While the ability to disconnect for nonpayment is a

useful collection tool, it bears repeating that in Sprint's

experience, telephone companies do not go around trying to

find excuses to disconnect customers for nonpayment: there

is no economic incentive to do so except under circumstances

where the subscriber has by his or her own actions

demonstrated the need for this drastic course. Sprint's own

policy is to try to work with customers who are willing but

unable to pay their bills by establishing informal time

payment plans.

Moreover, there are long-standing formal and informal

useful practices by which telephone companies and others
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seek to maximize their customer base while protecting

against undue credit risk. In one instance of which Sprint

is aware, members of an informal association of utilities

share information about their credit experiences with their

customers so that more potential customers can obtain

service without the need for a deposit.

Similarly, some local telephone companies will

informally share information about their customer who has

moved into a second local company's service territory upon

request by the second company. A prospective customer with

a favorable credit history will not have to make a deposit

or only a small deposit. Other local telephone companies

permit a customer who is known to them to guarantee payment

by a new customer lacking a credit history, thus avoiding

the need for a substantial deposit.

In light of the above, the Commission should, in its

quest to increase subscribership, move with care before

imposing what have turned out to be costly, burdensome and

ineffective requirements in state jurisdictions which have

adopted similar policies. The proposed regulation of

telephone company deposit standards, for example, may be

unnecessary because existing practices already serve the

Commission's goals. Moreover, a number of states already

regulate deposit practices closely, raising the possibility

of conflicts between the federal and state jurisdictions or
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at least the need to preempt. Unless the Commission finds

existing deposit practices inadequate, Sprint questions

whether additional requirements would have any material

effect on subscribership.

A uniform, nationwide rule forbidding DNP for both

intrastate and interstate toll would also give rise in some

instances to difficult practical questions with competitive

implications. Assume, as is not uncommon, that a particular

local exchange carrier provides both local service and

intrastate intraLATA toll, with interLATA and interstate

toll provided by an interexchange carrier. Assume further

that the customer does not pay his or her toll bill but

maintains local service. Later, the customer seeks to make

partial payment in the hopes of reinstituting long distance

service.

In states that do not already regulate partial payment

practices, should the partial payment be denied, with the

customer's service continuing to be restricted? If partial

payment is accepted, should the interexchange carrier be

paid first or the local exchange carrier? If both, should

the payment be proportional to the amounts owed each carrier

or split equally? Will the Commission prescribe the nature

of such arrangements or hope for the best? What ongoing

administrative costs would have to be incurred to implement

and oversee such partial payment practices, particularly
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with more and more states opening intraLATA toll to

competition?

In New York, which has already implemented partial

payment rules, Sprint has found the administrative burdens

considerable as those rules require a complex allocation of

partial payments among several carriers and services.

Sprint's experience with the burden of partial payment

rules is consistent with its general experience that the

administration of regulations concerning DNP practices is

burdensome and increases to subscribership minimal. In New

York, for example, when a DNP customer approaches Sprint and

requests service, Sprint is required by regulators to offer

them an opportunity to reconnect if deposit arrangements are

made. After spending approximately $32,000 annually for

postage and personnel alone, Sprint has found that extremely

few customers are willing or able to accept the offer.

A uniform, nationwide rule forbidding DNP for both

intrastate and interstate toll would also present technical

difficulties as well. While it may be possible to block

only interstate toll service, this does not mean that it can

be done cheaply and quickly notwithstanding the Commission's

belief that it is now practical. (NPRM at para. 29)

In areas where local exchange service covers multiple

states, calls between numbers with different NPAs or area

codes, such as within the metropolitan Washington, D.C.
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area, can be interstate toll calls or local calls. All

switches in such areas would have to be reprogrammed to

recognize the difference between such calls to avoid DNP in

the event of nonpayment of interstate toll charges while

still maintaining local service. It is Sprint's

understanding that this would be a lengthy and costly effort

requiring switch manufacturers to write new software.

In a similar vein, Sprint's Long Distance Division, in

passing call data back to local exchange carriers

electronically, does not differentiate between intrastate

and interstate toll calls. A rule forbidding DNP with

respect to interstate toll only would require a costly

revamp of internal signaling systems so that they could

differentiate between interstate and intrastate toll.

II. Voluntary Toll Restriction Services

The Commission seeks comment on requiring telephone

companies to provide low-cost voluntary toll restriction

services. Sprint sees a number of drawbacks to the

Commission's proposals. For example, the Commission

envisions a long-distance blocking service that would block

only those interstate calls for which the subscriber would

be charged. NPRM at para. 17. Here again, however, Sprint

questions the efficacy of a toll blocking service that

applies only to interstate calls. Since most customers do

not distinguish between intra and interstate toll, a
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customer who does not pay his or her intrastate toll bill

could still become totally disconnected for nonpayment of

those charges.

Sprint also observes that most of its local exchange

carriers already offer low cost toll restriction services

under their local tariffs, typically for a recurring charge

of $2 or $3 per month. These services have not necessarily

come about because of regulatory requirements: many

businesses, for example, do not wish their employees to be

able to make toll calls or otherwise impose liability for

toll charges on the employer.

The telephone industry has attempted to be responsive

to these concerns. As competition in local telephone

services increases, Sprint expects that all competitors will

have to become even more responsive to customer needs and

desires. Thus, it should be less necessary for the

Commission to require what competitive forces are likely to

produce on their own.

III. Other Issues

Sprint believes that in many cases, options already

exist that would assist people in connecting to the public

switched network but there is inadequate knowledge of their

existence. In some states, for example, information on

Lifeline and Link-Up assistance is given to applicants for

public assistance as part of an informational package. This
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practice is not universal, however, and the Commission could

take steps to encourage the further dissemination of this

information.

Prepaid calling cards, which are now widely available,

allow customers who are toll restricted or mobile to make

long distance calls in spite of toll restriction and without

any permanent connection to the network at all. Such cards

also enable customers to make long distance calls while

controlling these expenditures closely.

The need to reach those who are highly mobile can also

be met in part, at least, by low cost mobile services

currently available in the marketplace. Wide area paging

services are now available which, when coupled with

available voicemail, enable a person on the move to receive

messages and return calls promptly from public telephones.

Although not a perfect substitute for telephone service,

such capability is much less costly (approximately $11 a

month for up to 400 pages a month in one large metropolitan

area with which Sprint is familiar) than cellular service.

It is also much better than being unreachable.

Again, it may be that those who could use such a

service are not aware of its wide availability and

relatively low cost. But it is unclear to Sprint why local

telephone companies, which may not even offer paging

service, should be tasked with advertising or otherwise
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making the public aware of such service as the Commission

proposes in the NPRM.

CONCLUSION

The Commission's NPRM raises important and far reaching

issues of social policy with potentially significant impact

on the telephone industry. Sprint urges the Commission to

move carefully, however, lest hasty actions lead to results

at odds with its good intentions.

Respectfully submitted,

SPRINT CORPORATION

By: /:Y1Ek~ir----
Leon M. Kestenbaum
Kent Y. Nakamura

Its Attorneys

September 27, 1995
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What level of dialtone
constitutes

'universal service'?

'J he concept of univenal service has been around since the turn of the
century and has ......y been the central policy lOal directing telecom,
municatioBs~ since its inception, Over the last several de,
C8des, policy debates reprding the fate of universal service have
become more frequent as relUlatory and le.al rules have allowed
increasina competitive entry into the telecommunications industry. I

These policy debates will intensify as a connection to the developing
information superhiIIIway becomes more and more essential for indi­
viduals to participate in today's modem society,

'The policy debates have focused primarily on tbree questions: 'What
lIef'Vices are iDduded within the definition of univenal service?'; 'How
will uaiYenai lIervice be func*t IS the industry miaJ'ates away from
monopoly toward I COIDpetitive structure?'; and 'Whit level of penetra­
tion COIIItitutes _venal service?', Questions reprdinl the services
included within the CCJDcept of unjversal service hive increased during
the lilt two dealles of r....ly cUDPnl teehnoJoay. The age·old
c:oncept of plain old telephone service or 'POTS' evolved very slow)y for
the fint 70 or 10 ,ears of the industry, As a result of the technological
apIoIion ill the *'trollies industry, illitiated ironically by Bell Labor­
MOI'ies' iatveMioD of the u.sistor, POTS bas c:banaed dramatically
.. dae ItIOI. T1Ie puce of technolotical chanae affectina dialtone
aeI'Yice ~. aDd possibly even accelerated up to the present.
Cunent 081 about universal lIervice penetration include whether a
bMket of IUVicleI IMuId be UlIed to define universal service and the
level 01 ......, -.I to provide dWtone. Examples iRclude ques­
.. wIIIdIer toudt toile diMnl ahouId be considered part of basic
....Del .we.....r dWlone IhouJd be provided as I diJitll rather
.. ..... ..m. .. whedaer dialtone shouJd be provided using an
557 ClIp'" .....k. As illfor-.tion lIervices become ever more
....d ill our ICJciety tbroup the use of personal conaputers and
iIIIerIlctive iaIfonnMioIt.rvices (ea bMkina at home, the virtual office.
etc) questions F...... the definition of the basic level of service will
focus 011 the speed and/or bandwidth at which data can trlverse the last
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II tIIIre ........... fIl_......InCloll?

'I"he trIJIItieMl~ of universal service is .... upon die percen-
• of ho...... dlat have a telephone. 1bis perc:ea tistie is
comBKNtIy rdened to • peMtrltion.3 As can be in FJlUre 1,
dialtOM pIiDItrltiDn .. iDereMed dramatically over the lilt 60 years.
Tbe pece of iDCI'eaIiRI penetration, however, b. slowed sianific:antly
over die I8t two decades. Fipare 2 focuses on the last decade, during
which penetration on the national level has steadily, but slowly,

WMt IIwI of..".,~ cCHdIaIIa '1IItil'mlll .ma'" B A""

..of die .......uaic:ations network. Will the latest modem speeds
of 28. _ ".~ a benchmark for the en· ~-free capabilities of
dillloee? Will ISDN or frMne replay capabilitie~ become the bench-
~? n.e will be continuously debated as technology
..... die eI, of the telecolnmunications industry.

The paley itRe, 'How will universal service be funded as the
....., to I COIIIpetitive Itnac:cure?', is arplbly receivina the
8IOIt lion.••' i.. with the introduc:tion of competition into the
teleCOlll8ltlllic:ations iIMIustry and continuina throup the divestiture,
.....Ieton and thei~ have ..,.ted with the problem of shelter­
iDa the COMriburion .-cI to retain low dialtone rates from increasing
~tiliw ,......e. The final section of this ~r will apply the
results of the .... efrons to this and will provide several policy
rec:oIIBIIe8..tiaIIt.

The thircI policy i-.e, 'Whit level of penetration constitutes universal
service?', laM been die ....y stepchild of the universal service debates
Mel .. reeeiwclliIde attention over the yean relative to the other two
policy CIUe5lions. In 1910 Theodore Vail wrote that the Bell System was
'founded on broad lines of "One System," "One Policy," "Universal
Service" ... One.,-em with a common policy, common purpose and
common action; COBIpfebensive, universal, interdependent, intercom­
muaicatitla like dile IJilhway system of the country, exteDeling from
every door to every other door, affordiq electrical COIImlunication of
every kiIId, froIR every one at everY place to every one at every other
pIKe,.2 Biled upon dais early defiDition of universal service, the
question remained whether 'universal' means from every bouse to every
odIer house or from every penon to every other penon. 1brou,h either
luck or iIIcrecIibIe fornilht, Vail's early definition DUly be easily
expolled to include personal communication services (PCS) and all
odIer forms of eledlOllic COIIUIlunications. For the purposes of measur­
ma propetI toward ac:bieviDa universal service, bowever, the industry
ud ton have focused on the household as the primary unit of
me nt.

The NIMi., of the paper is composed of three main sections. The
tint IICIion prcvides a diteusIion of historical trends for dialtone
penetration alld the coac:ept of whether there exists a natural rate of
DOn..,..bation. The IeCODd Iedion reviews the modeliDa dons aimed
at slade' ..... on die questions poNd in the tint seetioD. The second
section _ ".111. how tbe modeliol results suppon earlier studies
... proWdI ....... pidanc:e on policy issues relltina to bow dialtone
,. can be i8cre81ed. ne third section applies the modeling
NIUhs to of die DUljor policy iIIUes invoMna universal service
and provi_ 1Iions for raoIvina these policy debates. It is
foUowed by a brief sununary and conclusion section.
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What l~~tl of tUaJlOM fnMtralion constUJlJt.s 'uni~~rsaJ s~rvict'? B Aibtr)'

...... '0 u.w.... eeMoe: fWiIktIn·
tIIII ...ptIonI penetration.

,...
II"
II"

IE."'",-
IE..­...

"~P"f"'P"I"""'",",,"""'''''''''''''''I''\'''l'''l'Tf''l'~'''''''''P''f'''P''I'''''''''''''''I''\'''l'''l'Tf''l'''''''''l''"''l'''''''''''''',.,. ,.. ,..,.,.,.,. ,'"' ,...,.,.,.
increased. Fipre 2 clitplays the penetration history for the nation as a
whole and for the different catelOries of states: high, medium and low
penetration lIMes. The national averIJe penetration data over the
~~riod 1984 tIlrouIh 1992 were pthered directly from the FCC's Trends
in rekcOIfUfUnicMicNu repons. The three state categories represent
-e••eeI a~ penetration levels for five states using total state
MlCIIIS lines. weiIhU. The I"oup labeled 'Low Pen. States' consists of
the five states with the lowest penetration rates reponed in 1985. In a
limiIar falbion, the poups 'Hilla Pen. States' and 'Med. Pen. States'
consist of poupinp of five states with the highest penetration levels and
the middle five states respectively.

Several facts about penetration rates are displayed in Figures 1 and 2.
Fint, Fipre 1 appears to clearly indicate that the national dialtone
penetration rate is ftattening out at a level well below 100%. Second.
there is wide variation in penetration levels from state to state. In 1993
penetration levels vMied from a low of 87.2% in Mississippi to a high of
97.3% in Pe8Dsylvania. Third, the rate of change in penetration levels
varies dramaticaIly between low and high penetration states over the...
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poIt-divettituft period. The low penetration grouping identified in
Fipre 2 enjoyed an iBcrease plover 5% in penetration over the 100year
period. Medium IIId JIiIh penetration states accomplished increases in
penetration of OBIy 2.2% and 0.9% respectively. These data stronlly
iRcIiare tlaat in ,..uation become more and more difficult to
achieve u a ·s penetration level approaches 100%.

The fact tbat iDc:reases in penetration become smaller as states
IlCbieve .....r Ieveh of penetration is a lopcaJ consequence of the
definition of peHtration. It is impossible to exceed 100% penetration.
As such. it is illhlitive that die eftons to increase penetration as
peHtration levels IIpprOaCh 100% will become less and less productive.
By way of an ntllllle example. usume that all households without
telepltones can be pouped into two classifications: households that
CODOt alford teleplloDes and households practicing a religion that
prohibits tell...... The first 1I'0up could be cajoled into purchasing
teIepbone .mce if die proper usistance programs are established or if
the P'O"P's penoul iacomes 1I'0w to the point where telephone service
becomes financially feuible. The second group, however, probably
canDOt be cajoled into subscribing to telephone service regardless of
eII...es in price. personal income or any factor used to predict
telephone sublcribenhip behavior. As in a dusk example of dimin·
......... the doter a state's penetration level is to 100%, the less
Je1INIRK die "Ie is likely to Jet throuah programs to promotetel...,. MIbIcripUon.

The ,....,. ,.rpoee of this research is to model the relationship
1!Ietw ill peaetntion levels over time and the gap between
pe __ .. l(J04Yo. As is shown in F'lJUfe 2. states with low
pneII'atioe IewIIMw nperieRced a I....e iDcreue in penetration over
dle ... ... wille hiP penetration states have seen very linle
~. It is "".11ired tbat c:ombininl data from all states and
...,.. a •• ".ar DIOdeI for penetration rates will produce a
reIMionIIIip ....II. penetration rata and time similar to the curve
*Picted ill ,.. 3. The interestin, policy question arisina from Figure
3 is whether rlten exists a 'natural rate' of non-penetration."

1bere are many factors influencing the decision to subscribe to
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telephone service. Several excellent studies have analyzed thi" i"sue. A
study by Lewis Perl in ]983 analyzed the effects of local ~T\'ice pricing.
a wide variety of demoaraphic characteristics and local calling area
characteristics on residential demand for telelphone service' Perl
estimated a 10lit function based upon a huge sample of hou..ehoJd..
obtained from the ]980 census. The results of Perl's stud~ will he
compared and contrasted against the results of this study. An important
area not researched by Perl's model is the relationship between local
service demand and toll prices. During the post-divestiture period. local
service pricina. including the FCC's subscriber line charge (SLC). ha­
increased in nominal terms while both interstate and intrastate toll rate"
hive declined rather dramatically. Because basic local service and toll
service are complementary products. the decline in toll price ... should
have had a beneficial effect on subscription rates. A recent stud~ h:­
Jerry Hausman, Timothy Tardiff and Alexander Belinfante (referred to
below as the 'HTB' study) has analyzed this issue and found a significant
relationship between toll pricing and local service demand." The HTB
study used panel data from the Current Population Survey on'r the
period 1984 throuJh 1988 to estimate the effects of several expJanator~

variables on telephone subscription.
The analysis presented in this paper combines aspects of both the Perl

'4nd HTB studies. The model is based upon cross-sectional time series
data like the HTB study and includes some demographic variahles like
the Perl study. The following section presents the result" of the
modeling effort and compares and contrasts the results with the prior
studies. This section also extrapolates the results of the modeling efforts
in an attempt to shed additional light on whether a natural rate of
non-penetration exists.

ModeHDR efforts
Specification
Several models of penetration were estimated. with two model~ pro\'id­
ing relatively successful results. The two models are eSf>entiall~ identical
except with respect to the dependent variable, In the first model a
natural log of the dependent variable was used to pro\'ide a non-linear
specification. The second model is strictly linear. Several other speci­
fications were tried but provided inferior results. The first model
specification (hereinafter referred to as the LOGDEP model) is as
follows:

LN(PEN) '"" f(RR1, PIR. LNF, PTOLL. SCLR, CNR)

where:

PEN - telephone penetration rates for each state taken from FCC
repons;

RR1 - deflated statewide averale residential dialtone rates with-
in the RBOC territory derived from NARUC. Bell Oper­
lltilt' Company Exchange Service Telephone Rotes;

PIR - statewide averaae personal disposable income (1000s):
LNF - a binary variable reflecting the existence of either the

Link-up program or a Lifeline program offered by the
RBOC within the state;

PTOLL:o= national weighted interstate and intrastate toll price index:
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SLCR - cIefIaIed CIOIIlbined interstate and intrastate SLC charges;
CNR - deflated RBOC service connection charges.

Model mults
The model was estimated using data from 44 states over the period 1985
throuIh 1992, and the results are presented in Table I. States were
excluded from the SImple if no flat-rate service was offered, if the
percent. of flat-rate service was excessively small or if no RBOC
,)ffered service in the state: The results of the LOGDEP model
estimation are quite stron. liven the high variability of data between
states. All coefficients in the final model have the expected sign and,
with the exception of the combined Lifeline and Link-up binary
variable, are silDificant at the 95% level or above. Several prior
iterations of the model showed that the data could not support separate
intentate and intrastate toll price indices and SLC charges. Combining
these variables into the PIR and SLCR variables significantly improved
the modelina results. In a similar fashion, separate Lifeline and Link-up
binary variables provided less significant results than the combined LNF
variable.

The model results for flat-rate residentiaJ service, service connection
charaes and toU pricin. are consistent with prior studies. The deflated
RBOC tlat-rate residential service price variable (RRI) proved signifi­
cant at the 99% level. Using the model results, an estimated price
elasticity of -2.65 was calculated. 7 This elasticity estimate is very
consistent with the price elasticity of -3.2 estimated in the Perl study.
The Perl study elCimated price elasticities which varied considerably
across..aphic lieu dependina upon the level of penetration in the
areas, Areas witII .... penetration displayed considerably lower price
e"icities. 1'1Iis, .n, is consistent with the fact that pnetration
cumot nceed 100% and that 101M natural level of non-penetration
exists. Give daiI ....)'Iis within the Perl study, a lower elasticity
estimate from later IIUdies is expected as national penetration levels
have increlNd ;p·lcMttly since 1980 (which is the year the data set
WM collected for the PerlltUdy). nus the price elasticity of -2.65 is
COIIIiIIeat with both .. level of el8lticities ,eaerated in the Perl study
and the "ely tre8d of ch.... in elasticities indicated by Perl's results.

n.e coefIk:ient for .. c:ombi8ed and deflated interstate and intra­
ltMe SLC dw..was Il1o siIaIific:aat. To a larae de.., the success of
the ...... efforts hiftled on succeafully includin. the SLC charges
within the IDOdeI. As SLCs are perceived by end usen as increases in
buic local service rales, the SLC charaes either had to be included
within the RRI variable and show up in the model data IS increases in
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the Kltl rite, or the state ad federal SLCs had to appear as separate
variMJIes, However, tiDc:e the federal SLC pr0l"am WIS accompanied
by rechactioDs in LEC access rites and IXC toll prices, in order to
evaluate the CCMlbifted effeets of risinl basic dilltone rates Issociated
with the SLC .....5 ad the fallinl toll rites it was imponant to
illdude I ..,..e SLC vlriable in the model. Early model runs
contained ..,.,. iDterstlte Ind intrutlte SLC variables. Due to the
.....tively few ..... dlat have intrastate SLC rates, however, the model
widJ ..,..lle SLC vnbles failed to perform well. The combined and
....d SLC v..... WIS estimated with a 95% statistical silnificance.

The tervice COIIMc:tion cMrF (CNR) variable was also very signifi·
C8IIt within the 1. Tbc cross~lasticity between the CNR and
diMtonc cIe__ ted by the model is ~.83. This estimate
~ widlea.icity IIeiIIIates of -0.97 in the Perl study and -2.06
in the HTB .My. 1"he CNJl estiInate from the model is, apin, very
COMir'fllt with dae Perl study results in terms of both size and trend
(elpeCtiDal ...,et.ticity as overall national penetration increases).
It is unclear why the HTB IhIdy produced a hiJh.r elasticity estimate,
but differences in both specification and the yean used in the studies
probably account for the differences. The results of the Perl study
indicated that local lemee demand is more sensitive to changes in
iMtaUation prices tUn chules in monthly access rates. 8 This result is
liill'plisinl and npIaiAs why several universal service suppon programs
are aimed It reducin& the impact of service connection charges on
pnetration rates.

Tbc coefficient for the combined intentate and intrastate toll price
variable WIS also very sipificant, with a t-statistic above 2. Severa)
IDOdeI ruas were anelDpted with separate intentate and intrastate toll
price iadices, but thete madels produced unsatisfactory results. The
crou-eluticity between residential dialtone demand and toll pricing
estimated by the model is -3.7. A'lin, this result compares favorably
with the HTB study which estimated toll cross~lastjcities of -0.27 for
intra-LATA toll rates, ~.86 for intrastate inter-LATA toll rates and
~.19 for intentMe .er-LATA taU rates. While the elasticity from the
LOaDEP __I is ".r than the elasticities from the HTB study, the
HTB elasticities are far more disagregated than the LOGDEP elasti­
city.

The coefIic:ient for ..tewide aver.e personal disposable income also
came in quite lilniftcant, and the income elasticity of demand is
CIOIIIiMent with tile Perl study. The Perl model estimated an income
elMticity of 1.91 while the eiasticity from the LOGDEP model is 2.96.
1"Iae reMIks of die Perl study clearly indicate that household income
Ie¥ell are a pI'iIIIm'y *iva bebind the telephone purchasing decision.
'Be raults of dIIiI tl8dy COIIftrm this by showing a strong correlation
between _wide .....e penonal income levels and statewide
-._- of aellplaoae penetration. The Lifeline prOJrams de·
..... 10 ,...... relief for lower-income households are also
direcIed town tionIhip. Given the stron. relationships be·
tween ..moe , penonaJ income ad telephone penetration, it is
........ biMry Y8riIIbIe representinl the Lifeline and Link-
up fIiIIId 10 eMer .. LOODEP model siJllificantly. The
~nt for .. LNF variable hIS the correc:t silD but is relatively low
OD IIMistic:al tipiIc:8Dce. An intuitive reason for the failure of this
coefficient is the very low subscription to the Lifeline and Link-up
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prOlJ'ams by the portion of the customer base eligible for these
prOJrams.9

Fiaure 4 graphs estimates from the LOGDEP model for the states of
Ohio and Indiana and for the national average over the range of the
data and provides a trend forecast over the period 1993 through 2000.
One aspect of the LOGDEP model that is disappointing is the degree of
non-linearity between penetration and the explanatory variables. As
can be seen in FiJUre 4, the trend forecasts are very nearly linear and
certainly do not display as asymptote below 100%. Under a separate
analysis using the model results and zeroing out all variables with
negative coefficients while trend growing positive coefficient variables
shows penetration increasing above 100% prior to the year 2000. This
result indicates that either the data set is not rich enough to estimate the
natural rate of non-penetration or the model specification is not
adequate for ferretinl this information out of the data. A quick look at
Figure 1 implies that a data set from 1930 through 1993, if it could be
constructed, would probably provide better results regarding the ques­
tion of whether there exists a natural rate of non-penetration. Changes
in the definition of penetration over this period along with the limited
historical scope of the NARUC RBOC pricing guides would make the
data collection effort for this expanded study effectively impossible.

An alternative method used to determine whether the non-linear
modeli... relationship is appropriate was to estimate a linear specifica­
tion and determine which model provides a better fit for the data. To
accomplish this. a linear model (LINMOD) was estimated using the
... set of explanatory variables and non-log transformed penetration
data for the dependent variable. The results of this model are presented
in Table 2.

A q.uick review of the two models' results shows that the estimation
results are identic:al for all practical purposes. This result further
reinforces the conclusion that data over the period 1985 through 1992
are not rid! enoulh to estimate whether a natural asymptote exists for
penetration. Prior to leaving this discussion, it is worth noting that
several specifications which force an asymptote of 100% were esti­
mated. Specifically, a model with the dependent variable (lI(l-PEN)
was estimated with poor results. This dependent variable explodes as
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PEN - 1 and the model results broke down under this specification.
This ~cifieation is intuitively appealing. however. in that the closer a
Slate is to 100% penetration, the smaner the impacts of changes in the
......tory variables on the penetration rate.

T8bIes 3, .. Mel S prcMde estitnates of chanaes in basic local service
demud wi1Itin 0Iti0 and Indiana and for the nation as a whole.MrMed by the LOGDEP model using historical changes in the
explautory v..... over the period 1985 through 1992. The analyses
prelUted in these tables are very roulh but are useful for discussing
policy options and the relative effects of changing condirions within rhe
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.....lIIic 011 overall penetration levels. The aulyses apply

...Med in pnetntion to total Bell lines within the ,eo-

...,me for J992. The ·KtUJ delta' presented in the analysis is

........d by~ the c:hHae in le:tul penetration rates over the
period 1., throuIII 1992 times Bell acceu lines in J992. Thus this
IDIIy8a is ...ac to J992 IIICI is UMfuI for c:omparina actual to predicted
pnetraIion ...... Ia reality, let'" cbanaes in Bell lines over the period
rdIct cMIaIn in die economy and p'0wth in the customer base in
addition to dan." in paetration.

TIIbIes 3, 4..SaIIo t lOme interestin& policy discussions. The
va...bIt procIuciII& t c:hIqe in demand for basic dialtone in
Ohio and I..... is JUt1. The deflated (1987 dollars) residential
dilkOlle rate ..lied by 14,27 in Ohio and $6.02 in Indiana. The
..tieMI~ cUhoM rate fell by $3.2J over the period. The falling
resi...iII dilltone rates accounted for rouahly 33% of the increase in
subscriber penetralioll Dltionally.

The combined .......e and intrastate toll price index provided the
second ..... inIpIlCt on penetration. At the national level, 38% of the
increale in pnetI'Mion is attributable to declining toll prices. Related to
ch-.s in the toll price index is the creation of the SLC prOiram. As
the FCC's SLC ....es were desianed to offset the revenues LECs
1\mnerJy lCquired tIlfOUlh switched access rates, the increases in SLC
charps and revenues were directly related to decreases in switched
ac:cetS rates. Due to competitiveness in the long-distance industry, the
dec:linin. switched access rates were quickly reflected in declining toll
rates. 10 As noted above, the SLC rates were estimated with a high level
of statistical sipific:uce in the LOGDEP model. The estimated impact
of the SLC prOF'" on penetration generated by the LOGDEP model
indicates that diakone repression from SLCs is roughly half of the
dialtone stimulation lIIOciated with falling toll rates. In Indiana. SLC
repression is tuper due to the existence of an intrastate SLC element.
PresulIUlbty, the lower switched access rates in Indiana ,enerated by the
intrastate SLC clIarJe would produce a steeper decline in intrastate toll
prices ad a hiper stimulation of dialtone demand from toll rate
increases. Unfonuutely, the LOGOEP model uses national average
intentate and intrastate toll price indices which are unable to capture
this effect.

A ..I conclusioa from the estimated SLCR and PTOLL coeffi­
cients is dlat die SLC pI'OII'am, through its effect on the toll market,
served to incraIe resid.ntial dilltone penetration. This result is directly
COIIIitteDt with the findinp in a 1989 study by Southwestern Bell
~,II TIle Southwestern Bell study analyzed customer bills
before after 'n ',.....tItion of the SLC char,es and concluded that
re in r..-ntiaJ toU biDs aaociated with declininl toll rates
IDON offIIt _ .... from the SLC. While the ponion of toll price
re CMIIeCI dindly by the SLC proaram is subject to debate, toll
price nNIuc:UoM over 1M period 1985 through 1992 were sufficient to
IDON ...O¥CnxMIe 1M repreuive effects of SLCs. This result is funher
con&1Ded by tile LOGDEP model.

TIle .mae ceMection chllJC variable (CNR) provided a less
~ n:e of stimulation. At the national level, declining CNR
ra_ (ia terIRI) produced rouchly 12% of total stimulation. In Ohio
and I a, due to lets dramatic declines in service connection rates,
the CNR-sponsored stimulation was 8% and 6% respectively.
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